Introdução: A incidência das fraturas intertrocantéricas tem aumentado ao longo dos últimos anos, bem como todos os problemas a elas associados. É importante pesquisar possíveis formas de reduzir quer co-morbilidades, quer a mortalidade pós-operatória. Decidimos avaliar o impacto de alguns valores analíticos pré-operatórios na mortalidade pós-operatória de doentes com fractura intertrocantérica, com idade igual ou superior a 65 anos.
INTRODUCTION
In the last few years there has been a significant increase of life expectancy, therefore hip fracture incidence is growing.
1,2 Hip fracture is a major and increasing global public health and financial problem 1, 3 because of the high mortality and morbidity, and all the costs associated with it. The majority of deaths occur during the early period after surgery, up to the first year. 4, 5 Several studies have tried to test different variables with possible impact on postoperative mortality, like age, gender, anemia, data specific to pre-operative analysis, time to surgery, nutritional status and comorbidities. [4] [5] [6] [7] [8] [9] [10] The evaluation of risk factors can help reduce complications as well as post-operative mortality, since some may be corrected before surgery. The majority of studies have included patients with different hip related fracture types: subtrochanteric, intertrochanteric and femoral neck fractures.
1,4,11 Therefore, we decided to study a more homogenous group of fractures -intertrochanteric fractures -which have a high incidence and high morbidity/ mortality rates, since they are associated with more prolonged bed rest, due to the fact that weight bearing is delayed, compared to femoral neck fractures, usually a n o s treated with arthoplasty and not osteosynthesis. According to this, we decided to evaluate the impact of some routine pre-operative analytical data on the post-operative mortality of patients with intertrochanteric fractures, 65 years or older, in order to understand which values could be corrected before the intervention.
MATERIAL AND METHODS
From January 2007 through May 2012, 198 patients with intertrochanteric fractures were admitted to the Department of Orthopedics and Traumatology, Hospital São João, Porto. The surgical procedures included were internal fixation of the fracture with a DHS system analogue or cervicodiaphisary nailing. Out of these, 20 patients were under 65 years old and were excluded from the study. Using hospital records, it was possible to extract the necessary data for the present study. Patient age, gender, length of hospital stay and analytical data like hemoglobin (Hb), total leucocyte count, platelets, urea, creatinin and sodium, were recorded in this study database. As a consequence of discrepancies in the hospital's database, some data concerning urea and creatinin had to be converted to mg/ dL. Due to lack of information in some cases (analytical data unknown) and queue time for surgery over 10 days, 17 more patients were excluded from the study.
Follow-up data on mortality was obtained from the civil registry on January 10, 2013. Only one patient was excluded because the date of death was not available.
Taking all this in account, 38 patients were excluded from the study and 160 patients remained. These patients were divided into 2 groups based on whether they survived for at least 180 days after the hip fracture or not.
The study was approved by the hospital's ethics committee.
Statistics
Statistical analysis was performed using the Statistical Package for the Social Sciences version 21.0 program (SPSS Inc, Chicago, IL, USA). Continuous variables are represented by their median (range). We used MannWhitney 2-sample statistics for skewed distributions, to examine the relationship between the various risk factors and outcomes. Values of p < 0.05 were considered statistically significant.
RESULTS
At the time of admission, the median of the patients age was 82 years (range 65 -98 years). The majority of the patients were female (79.4%). 27 of 160 patients (16.1%) died within 6 months after the surgery (Table 1 ). All the patients were hospitalized for around 10 (2 -73) days. Table 2 summarizes analytical variables according to sex differences and survival time: blood hemoglobin (g/ dL),leucocyte count (10 9 /L), platelet count (10 9 /L), plasma urea (mg/dL), plasma creatinin (mg/dL) and plasma sodium (mEq/L).
As shown in Table 3 , there is statistical significance between the analytical values of hemoglobin (median surv: 11.90; median died: 10.90; p = 0.012), platelet count (median surv: 199; median died: 225; p = 0.045), creatinin (median surv: 0.94; median died: 1.15; p = 0.045) and plasma sodium (median surv: 138; median died: 136; p = 0.009); and patient mortality within the following 6 months, accordingly to Mann-Whitney statistics. 
DISCUSSION
Several studies reveal statistical significance between analytical values (hematological and biochemical data) and hip fracture post operative mortality. [12] [13] [14] Our study confirms the relation between simple preoperative analysis and sixmonth post-operative mortality. The median age of our study was 82 years, similarly to other studies. 4, 12, 14 Despite not being statistically significant, it's true that the median age is higher on the mortality group, which we can associate with more comorbidities.
Attending to our analytical results, we found an association between hemoglobin, platelet count, plasma creatinin and plasma sodium values and post-operative mortality. Hemoglobin was lower in patients who died within 6 months (median died: 10.90 vs median surv:11.90; p < 0.05), possibly due to the risk of more severe anemia after surgery, since there can be heavy bleeding. Other studies had already stated that low hemoglobin is a strong independent predictor of mortality. [15] [16] [17] We found an association between platelet count and mortality, however, against our expectations, the people who survived had a lower platelet count. We were not able to find a solid correlation, but this discrepancy was already present in another study.
14 Chin-An et al. found that there was no significant relation between low platelet count and increased mortality. 16 One possibility might be the fact that platelets are indirect markers of inflammation, a state that is present whenever there is a fracture.
As it has been stated in several other studies, [12] [13] [14] 16 plasma creatinin levels correlate significantly with mortality, being higher in those who do not survive the first six months. On our study the median creatinin level was 0.94 mg/dL (0.5 -9.7) for the surviving group, and 1.15 mg/dL (0.5 -7.4) for the other. According to Bjorkelund et al, mortality in patients with higher plasma creatinin levels were almost 3-fold that of the ones with normal levels. Despite this, they stated that plasma creatinine levels are not an independent mortality factor. 13 However, one might associate higher creatinine levels to dehidratation, a factor that can easily be corrected.
Finally, plasma sodium concentration was lower on the group which died in the first six months, and there was statistical correlation between these values (136 mEq/L vs 138mEq/L). Some studies stated that raised or low serum sodium were associated with higher post-operative mortality. 12, 14 Lewis et al explained that initial hyponatremia increases cumulative mortality of patients that were submitted to hip surgery. 12 Our results confirm prior findings from this author.
CONCLUSION
In our study, we found that basic analytical data is associated with postoperative intertrochanteric fracture outcome. Low hemoglobin level and plasma sodium concentration, as well as increased platelet count and plasma creatinin level are associated with increased mortality during the first 6 months after surgery. Based on the results of our study, and the published literature on this subject, all patients over 65 years old can possibly benefit from correction of these analytical values before surgery in order to reduce post-operative mortality. Prospective studies are needed to better confirm this hypothesis.
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